all of whom were mothers, that parental knowledge of dog-associated risks to children may be lacking. For example, more than half the respondents indicated that they believed that an unsupervised, 4-year-old child would be safe with the parents' own dog. However, the investigators did not elaborate on their findings.
Although parents and guardians are ultimately responsible for protecting their children from dog bites, at least some of the responsibility for preventing dog bites to children rests with dog owners. 9 However, it is not known how knowledgeable dog owners are about factors associated with dog aggression toward children or whether knowledge varies with gender or parental status of the dog owner. Therefore, the purpose of the study reported here was to assess the effects of gender and parental status of dogs owners on knowledge of and attitudes toward factors associated with dog aggression toward children. We hypothesized that, even among dog owners, knowledge of factors associated with dog aggression toward children would be lacking, but that parents and women would have greater awareness, compared with nonparents and men.
Materials and Methods
A questionnaire b designed to measure general knowledge of and attitudes toward factors and practices associated with dog aggression toward children was dis-tributed to all dog owners arriving for an appointment at a university-based veterinary referral hospital from January through April 2007. Owners were given the questionnaire when they registered with the admission desk and were asked to review and complete it while waiting for their appointment. A cover page introduced the survey and indicated that the survey was intended as an attempt to learn about the attitudes of dog owners toward dog aggression with regard to children. Respondents were told the survey would be anonymous and were given the option to decline to participate. Completed surveys were placed in a designated box in the waiting room. Each survey was assigned a unique number solely for the purpose of monitoring the return rate. Each owner was asked to complete the survey only once. The survey was approved for exemption by the university' s institutional review board for research on human subjects.
Standard methods 10 were used to develop the survey. The main part of the survey consisted of 37 statements, with respondents asked to indicate whether they strongly disagreed with, disagreed with, were neutral toward, agreed with, or strongly agreed with each statement. There were also 2 open-ended questions regarding safety measures respondents might take or might advise others to take with regard to interactions between dogs and children and a section in which respondents were allowed to provide unstructured comments. Additional questions solicited information on age, gender, and parental status of the respondents. It was anticipated that it would take approximately 10 minutes to complete the questionnaire. The initial questionnaire was pilot tested by distributing it to 20 dog-owning members of For each statement, respondents were asked to indicate whether they strongly disagreed with, disagreed with, were neutral toward, agreed with, or strongly agreed with the statement. Responses were characterized as disagreed (ie, strongly disagreed or disagreed), neutral, or agreed (ie, agreed or strongly agreed), and classified as safe, neutral, or unsafe on the basis of likelihood that the particular situation or action could lead to a dog bite, as determined on the basis of general knowledge of canine behavior. Not all owners responded to all statements. Only those statements for which responses for parents were significantly different from responses for nonparents are shown. See Tables 1 and 2 for key. 129 (16) 68 (9) 601 (75) about safety around my dog.
For each statement, respondents were asked to indicate whether they strongly disagreed with, disagreed with, were neutral toward, agreed with, or strongly agreed with the statement. Responses were characterized as disagreed (ie, strongly disagreed or disagreed), neutral, or agreed (ie, agreed or strongly agreed). Not all owners responded to all statements. Table 2 -Responses of dog owners (n = 804) to 10 survey statements soliciting respondents' opinions regarding dog aggression directed at children.
respondents' opinions regarding dog aggression directed at children.
Statistical analysis-For purposes of analysis, responses to each of the 37 survey statements were characterized as disagreed (ie, strongly disagreed or disagreed), neutral, or agreed (ie, agreed or strongly agreed), and summary statistics were calculated. For the 27 survey statements involving general knowledge about dog behavior related to aggression, potential responses were classified as safe, neutral, or unsafe on the basis of likelihood that the particular situation or action could lead to a dog bite.
For each statement, the χ 2 test was used to determine whether responses were associated with parental status (ie, parent vs nonparent) or gender (ie, male vs female). Twoway ANOVA was used to determine whether total scores for responses to the 9 statements on general knowledge, the 5 statements on interactions with children, or the 7 statements on interactions with unfamiliar children in public areas were associated with parental status, gender, or the interaction between parental status and gender. For these analyses, responses were converted to scores ranging from 1 to 5, with a lower score indicating greater knowledge or safer practice.
All analyses were performed with standard software.
c Values of P < 0.05 were considered significant.
Results
Of 1,225 questionnaires that were distributed, 861 (70%) were filled out and returned to office staff or the collection box (1 was returned by mail). Of these, however, 57 were excluded because the client refused to participate (n = 40), the client had previously completed the survey (4), or information regarding age, gender, or parental status of the respondent or responses to greater than a third of the statements were missing (13) . The remaining 804 questionnaires were included in the study.
Of the 804 clients who responded to the questionnaire, 421 (52%) were parents and 598 (74%) were female. Two hundred thirty-one (29%) respondents currently had at least 1 child < 18 years old living at home. Respondents ranged in age from 18 to 79 years (mean ± SD, 46 ± 13 years).
Knowledge of and attitudes toward factors associated with dog aggression toward children-Responses to the 37 statements involving dog behavior and aggression toward children indicated that most respondents lacked knowledge in these areas (Table 1) . For example, 35% of all respondents agreed with the statement, "proper socialization of a puppy to young children will be sufficient to prevent future bites directed at children," and 33% agreed with the statement, "even if a dog has already bitten someone, training can cure aggressive behavior," representing responses classified as unsafe. Similarly, 43% of respondents agreed with the statement, "when a dog rolls onto its back, the dog is asking for a belly rub and it is safe to give the dog one," again representing an unsafe response. Only those statements for which responses for women were significantly different from responses for men are shown. See Tables 1 and 2 for key. Twenty-eight percent of respondents disagreed with the statement, "it is unsafe to leave even a trusted family dog alone with an infant," and 24% disagreed with the statement, "dogs should never be left alone with infants," representing unsafe responses (Table 1) . However, most owners seemed to distinguish their own dogs from others' dogs, in that 43% agreed with the statement, "I think it would be safe to leave a sleeping infant unsupervised with my own dog in the same room" (ie, provided an unsafe response), but only 6% agreed with the statement, "I think it would be safe to leave a sleeping infant unsupervised with someone else' s dog in the same room." Eightytwo percent of respondents agreed with the statement (ie, provided an unsafe response), "I think it is safe for young children to kiss and hug their own dogs." Seventeen percent of respondents agreed with the statement, "if a dog growls when its food is approached but has not bitten in the past, I would feel comfortable allowing a child in the same room with the dog while the dog eats."
Unsafe responses to statements concerning interactions between dogs and unfamiliar children in public areas were common (Table 1) . For example, 54% of respondents agreed with the statement, "I would allow my dog to mingle freely off-leash during a dinner party or picnic where unfamiliar people, including children, are present." Similarly, despite the fact that running children or the poorly controlled social atmosphere in dog parks may stimulate chasing by dogs, 28% of respondents disagreed with the statement, "young children should not be permitted in dog parks or other public areas where dogs are off-leash."
In regard to the 10 statements soliciting respondents' opinions about dog aggression directed at children, 53% of respondents agreed with the statement, "in my opinion, dogs should tolerate being petted by unfamiliar children" (Table 2) . Seventy-five percent of respondents agreed with the statement, "when I am in a public place with my dog, I think it is easy to instruct other people about safety around my dog," but 16% disagreed.
Parental status-For 12 of the 37 statements, responses from parents were significantly different from responses from nonparents (Table 3) . For example, parents were more likely than nonparents to disagree with the following statements: "proper socialization of a puppy to young children will be sufficient to prevent future bites directed at children" (P < 0.001), "even if a dog has already bitten someone, training can cure aggressive behavior" (P = 0.005), and "if a dog is wagging its tail when encountering an unfamiliar child, it is safe for the child to pet the dog" (P = 0.049). Parents were less likely to agree that training can prevent future biting, regardless of genetic makeup (P = 0.003), and that most children who were bitten had provoked the bite because of their behavior (P = 0.006).
Gender-For 11 of the 37 statements, responses from women were significantly different from responses from men (Table 4) . For example, women were more likely than men to disagree with the following statements: "proper socialization of a puppy to young children will be sufficient to prevent future bites directed at children" (P = 0.003), "most bitten children are bitten by unfamiliar dogs" (P < 0.001), "even if a dog has already bitten someone, training can cure aggressive behavior" (P = 0.005), "dogs that are properly trained simply do not bite people, regardless of the provocation" (P = 0.045), "if a dog is wagging its tail when encountering an unfamiliar child, it is safe for the child to pet the dog" (P = 0.04), and "when a dog rolls onto its back, the dog is asking for a belly rub and it is safe to give the dog one" (P = 0.006). Although men and women did not differ with regard to their responses to statements concerning interactions with infants and toddlers, they did differ in their responses to statements concerning leaving 4-year-old children alone with dogs.
Interaction between parental status and genderAnalysis of the interaction between parental status and gender revealed that women were more knowledgeable than men (ie, had lower total scores), regardless of parental status, about dog behavior (P < 0.001; Figure 1 ). Scores for female parents were significantly (P = 0.04) lower than scores for female nonparents, and scores for female parents were significantly (P < 0.001) lower than scores for male parents, but scores for male parents were not significantly (P = 0.4) different from scores for male nonparents. c Scores for female parents were significantly (P = 0.001) lower than scores for female nonparents, but scores for male parents were not significantly (P = 0.7) different from scores for male nonparents. Scores for female parents were significantly (P < 0.05) lower than scores for male parents, but scores for female nonparents were not significantly (P = 0.2) different from scores for male nonparents.
Mothers were more knowledgeable than fathers (P < 0.001) and female nonparents (P = 0.04) with regard to interactions between dogs and young children. For interactions between dogs and infants or toddlers, mothers were also more knowledgeable than female nonparents (P = 0.001) and men, regardless of parental status (P = 0.001). Finally, mothers were more knowledgeable than fathers (P < 0.05) regarding interactions between dogs and unfamiliar children in public places.
Discussion
Results of the present study suggested that dog owners in general often lacked knowledge or awareness of factors associated with dog aggression toward children. Although the risk of dog bites associated with some of the statements in the present survey was ambiguous, all situations could potentially have led to dog bites. Dog owners who were parents or female were more likely than owners who were nonparents or male to be knowledgeable about certain aspects of dog behavior and interactions with children.
Experts agree that any dog is capable of biting, including those with no history of biting 11 and those whose aggressive behavior has been treated, 12 regardless of whether the dog has received obedience training 11 or been socialized to children. Although 33% of respondents in the present study indicated that they thought training can cure aggressive behavior, parents and women were each more likely to disagree that socialization will prevent future bites or that training can cure aggressive behavior. Dog bites are typically thought to be a result of deliberate efforts to tease or hurt the animal. 13 However, even affectionate or neutral interactions by children, such as postural changes, eye contact, and petting, can be provocative for some dogs. 11 Younger children are most frequently bitten in the face, head, and neck when bitten by dogs they know; in unknown or misunderstood circumstances; or when attempting to cuddle with a dog. 14 In general, although the reasons for biting may be difficult to confirm, dogs bite as a result of fear; resource, food, or territory guarding; illness; or pain. In the present study, 33% of respondents disagreed with the statement that most children who are bitten had provoked the bite as a result of their behavior. Furthermore, 82% of respondents indicated that they thought it was safe for young children to kiss and hug their own dogs, presumably on the basis of the incorrect assumption that a dog will not bite if hugged by a family member. The mistaken belief that some dogs will not bite, or that certain interactions between dogs and children are inherently safe, can lead to decreased caution and dog bites to children even if an adult is present. 5 Another common misconception among dog owners is that dogs are driven to assert social dominance over people of any age, including children, and will be aggressive when their social rank is threatened. This paradigm has largely been abandoned by veterinary behaviorists, 12 but is reinforced by the popular media 15 and continues to be a part of the public perception of dog behavior. In the present study, 29% of respondents agreed that dog aggression toward children was most often caused by dominance, although 44% agreed that dog aggression was most often caused by the dog' s fear of the child, which is more likely to be accurate. 11 The mistaken idea that dominance is the underlying cause of aggression has important consequences because owners who attempt to gain "dominance" over already anxious dogs may worsen the dogs' tendency to bite.
In our experience, the body language of dogs is often misunderstood, and results of the present study support this impression. Rather than signaling friendliness, for example, a wagging tail may simply be indicating a neutral willingness to interact or may be a signal of defensiveness and impending aggression. 16 In the present study, parents were more likely than nonparents and women were more likely than men to be aware of this. Women in particular may be more sensitive to nonverbal social signaling, as they also were more likely than men to understand that it may be unsafe to pet a dog that has rolled onto its back. Depending on the social context, such posturing might indicate that the dog is soliciting attention, but it may also signal fear and a desire to disengage. Overall, 45% of respondents indicated that they would restrain their dog if it moved away from an unfamiliar child attempting to pet it. However, in the authors' experience, such a situation may lead to defensive aggression by the restrained dog. Even the unambiguous threat of growling was apparently underestimated, in that 17% of respondents in the present study indicated they would feel comfortable allowing a child in the same room during feeding time with a dog that growls when its food is approached, assuming that the dog had not bitten anyone in the past. Clearly, it would be unsafe to allow a child near a growling dog while it is eating, even if it does not have a history of biting anyone. Various studies 5, 7, 11 have reported that 40% to 85% of dog bites involved dogs that did not have any history of biting people. In the authors' experience, human-directed canine aggression is most often motivated by resource-guarding or fear. In contrast, only 53% and 32% of respondents in the present study, respectively, agreed that aggression was most often due to protection of food or other resources or that aggression was most often due to fear or self defense.
Infants and younger children are more likely than older children to be victims of severe or fatal dog attacks. 17 In a study 18 of dog-child communication, children between 2 and 5 years old took the initiative in interacting with body contact with a pet dog, and younger children tended to be more aggressive in their interactions. Thus, it is not surprising that younger children are more frequently bitten on the face, head, or neck, by the family dog, and in their own homes. 19 Whereas young children may elicit aggression from dogs motivated by fear, pain, or resource-guarding, neonatal infants are more often victims of apparently predatory attacks. 20 However, there appeared to be a lack of awareness of this risk among dog owners in the present study, in that 24% of respondents disagreed with the statement "dogs should never be left alone with infants." In addition, 43% indicated that they thought a sleeping infant would be safe when unsupervised with the respondent' s own dog. However, fatal attacks of infants are most often inflicted by pet dogs in the infant' s home, 17, 20 and infants are no less vulnerable when asleep than when awake. 21 Any dog of any size is capable of killing an infant, and basic caution must include never leaving an infant alone with a dog. In the present study, dog owners who were parents were more cautious than nonparents regarding infant safety, both in relation to their own dogs and in relation to dogs owned by others.
The many dog owners in the present study who indicated that they were comfortable taking their dogs to public areas, dinner parties, parks, and other public locations may be making unsafe assumptions about interactions between dogs and unfamiliar children. Pet stores, for example, include blind corners, proximity to chew toys and foods, and the social tension associated with the presence of many unknown dogs and humans. Public parks and other areas shared by running children and off-lead dogs are potentially quite unsafe for children.
14 Some dogs, particularly fearful ones, are apprehensive when approached or petted by unfamiliar children. Again, because fear signals may be misinterpreted or disregarded, the risk of biting can be intensified as the interaction continues, especially if the owner forces the dog to stand still for the child. Fiftythree percent of respondents agreed that dogs should tolerate being petted by unfamiliar children, and 45% stated that they would hold their dog still for an unfamiliar child to pet the dog if the dog attempted to move away. Such efforts may backfire and result in biting by the reluctant or fearful dog. However, it can be difficult for dog owners to convey their concerns to anyone showing interest in their dogs, and 16% of respondents indicated that they do not find it easy to instruct others about safety around their dogs. Thus, a perhaps important consideration for parents whose children are interested in petting an unfamiliar dog is whether the owner' s permission to pet the dog is reliable. Women in the present study were less likely than men to indicate that dogs should tolerate being petted by unfamiliar children, perhaps because women are more sensitive to social fear or discomfort in dogs or to the risks posed by interactions of such dogs with unfamiliar children. Similarly, women were less likely than men to feel comfortable taking their dogs to public places where children might be present.
Children may be at risk of bites by unfamiliar dogs in public areas where dogs are off-lead. In the present study, 41% of respondents indicated that if they saw running children when they arrived at a dog park, they would still allow their dog off-lead. It is important to note that running can trigger chasing and biting, particularly where a group of dogs might facilitate each other' s aggressive or predatory behavior. This was not well recognized by respondents, however, in that only 28% agreed that young children should not be permitted in public areas where dogs are off-leash.
Although there was a general lack of awareness among dog owners regarding risks to children, women and parents in the present study were generally more aware than their counterparts of such risks. The differences between the present study and a previous study 8 involving parents who brought their children to a pediatrician' s office may be attributable to the larger number of respondents in the present survey or to demographic differences between parents in the previous study, only 55% of whom were dog owners, and dog owners in the present study.
Several limitations of the present study may have skewed our results. First, the survey targeted a convenience sample of dog owners who had brought their dogs to a referral hospital. Thus, respondents may have been more affluent and educated and, therefore, more aware of dog behavior and risks than the general population. As a result, our findings may underestimate the percentage of dog owners in the general population who lack knowledge regarding factors associated with dog aggression. In addition, by its nature, the survey may have attracted respondents who had strong opinions and who, therefore, may not reflect the general population' s perspective. Third, findings were limited because respondents were not individually interviewed.
All respondents in the present study were dog owners who had brought their dogs to a hospital for veterinary care. The veterinary consultation presents a unique opportunity to identify potential problems and to discuss general issues of health and behavior. First and foremost, any history of overt aggression to people would be an indication for intervention or referral to a behavioral specialist. Second, even in the absence of a history of overt aggression, a history of fearful reactions to social or environmental stimuli or separation from the owner might suggest a predisposition to anxiety-or fear-related biting in threatening situations and should be addressed by the veterinarian or veterinary behaviorist. 11 Third, because behavior is a reflection of physical as well as emotional health, veterinarians can assess whether orthopedic, dermatologic, or other diseases are contributing to irritable behavior. The presence of pain alone is sufficient reason to separate a dog from young children, who may unintentionally trigger biting. 11 Finally, even if problems are not currently evident, veterinarians can assist owners in preventing problems by providing information on dog behavior, including resource-guarding, territorial aggression, pain-and fear-related aggression, and predatory behavior toward infants. Thus, veterinarians play an important role in reducing the risks of aggression toward children. Dog bites to children are common and lead to physical as well as emotional trauma to the victim. 22 There may be increased risk for children when the dog is owned by a person who is not a parent or who is male. However, regardless of parental status or gender of the dog owner, knowledge of dog behavior was limited among dog owners in the present study. Future prospective studies of the circumstances of dog bites to children might provide more information about the consequences of such lack of knowledge. Education of the adult dog-owning public regarding dog behavior, including body language and social signals, motivations for resource-guarding and self-defense, and risks posed to infants and younger children, should be pursued. Ultimately, the safety of children relies almost entirely upon the perception and understanding of the adults around them. 
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In vitro mechanical evaluation of medial plating for pantarsal arthrodesis in dogs Reunan P. Guillou et al
Objective-To compare the bending properties of pantarsal arthrodesis constructs involving either a commercially available medial arthrodesis plate (MAP1) or a specially designed second-generation plate (MAP2) implanted in cadaveric canine limbs and evaluate the effect of calcaneotibial screw (CTS) augmentation on the structural properties of both constructs. Sample Population-5 pairs of canine hind limbs. Procedures-Within pairs, specimens were stabilized with an MAP1 or MAP2 and loaded to 80% of body weight, with and without CTS augmentation. Compliance, angular deformation (AD), and plate strains were compared. Results-Construct compliance and AD did not differ between plates. Maximum plate strain was lower in the MAP2 than in the MAP1 (difference of approx 30%). Augmentation with a CTS reduced compliance, AD, and strains in MAP1 constructs but had no effect on those variables in MAP2 constructs.
Conclusions and Clinical Relevance-Because of lower peak strains, the MAP2 may be less susceptible to failure than the MAP1. Furthermore, CTS augmentation was unnecessary with MAP2s, which could minimize intra-and postoperative morbidity. Compared with what is known for other dorsal plates, MAP2 constructs were associated with approximately 35% less AD. As a result of improved local stability, one might anticipate earlier fusion of the talocrural joint with an MAP2. In addition, plate peak strain was approximately 3.5 times lower in MAP2s than in dorsal plate constructs, which should result in greater fatigue resistance. 
